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Scale economy in the construction and oper-
ation of public facilities, such as landfills, calls
for cooperation among communities to build a
common facility (Arthur O’Sullivan, 1993).
Such a facility is a mixture of a public good and
a private bad and, hence, leads to strong oppo-
sition by communities to locate it in their vicin-
ity (Bruno S. Frey et al., 1996). This is one of
the most serious environmental concerns of re-
cent years, and is known as NIMBY: “not in
my backyard.” In this paper we study the hy-
pothesis that a democratic political process cre-
ates an adequate mechanism for the resolution
of the NIMBY conflict. The intuitive explana-
tion is simple. A NIMBY conflict is likely to
induce lobbying and symmetric pressures by all
threatened communities in the relevant region.
As is well known (Gene M. Grossman and
Elhanan Helpman, 1994), when subject to sym-
metric pressures, politicians stick firmly to prin-
ciples and function most efficiently.

The existing literature on the siting of nox-
ious facilities focuses mainly on normative is-
sues, such as welfare-maximizing siting via
decentralized community-based mechanisms
(e.g., Howard Kunreuther and Paul R. Kleindor-
fer, 1986; Robert C. Mitchell and Richard T.
Carson, 1986; and Deborah Minehart and Zvika
Neeman, 2002). Evidently, however, such
mechanisms have seldom been practiced (e.g.,
Stephen K. Swallow et al., 1992). The current
study adopts a positive approach, integrating a
political-economic framework with a model of
a competitive real estate market. In the theoret-
ical section, a government of a linear two-city
economy determines the location of a noxious

facility, which affects the equilibrium in the real
estate market and induces the spatial distribu-
tions of price and population. The government
is subject to political pressures by city-level
lobbies of landowners (both landlords and home
owners).

In general, the political equilibrium and the
socially optimal siting differ. However, the
more equitable the distribution of landowner-
ship in the region, the smaller the difference. At
the limit, when property distribution is perfectly
equitable and all cities participate in the politi-
cal arena, the government locates the facility at
the socially optimal site. The analysis proceeds
by identifying additional conditions under
which the political equilibrium siting coincides
with the socially optimal location and, with an
empirical analysis.

In the empirical section, the theoretical
framework is extended to account for a
multiple-city region, and is calibrated to assess
the prospects of the political system for resolv-
ing the NIMBY conflict in the context of land-
fill-siting in Israel. It is shown that if all cities in
the region form political lobbies and the politi-
cians are not extremely corrupt, the political
siting is close geographically to the socially
optimal location, and the difference entails a
less than 0.1 percent reduction in social welfare.
Moreover, even if the formation of lobbying in
the region is incomplete, as long as the weight
the politicians assign to social welfare is larger
than 0.7, the proximity of the politically and
socially optimal locations is preserved. We in-
terpret the above results as supportive of the
hypothesis of an effective political solution to
the NIMBY conflict.

I. The Economy

Consider a two-city, unit interval region,
where Cities 1 and 2 are located at the extremes,
0 and 1, respectively. The cities are populated
by N identical households. The economy is
open, except for migration. Landowners, either
absentee or residents of the region, own land
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and are the suppliers of housing. Housing sup-
ply in each of the cities, Si i � 1, 2, is inelastic.
A noxious facility like a landfill is located at a
point x � (0, 1). The environmental quality
index in each city, 0 � ei(di) � 1, is an increas-
ing, twice differentiable and concave function
of the city’s distance from the noxious facility,
di (d1 � x, d2 � 1 � x).

A. Households’ Behavior

The utility of the representative household
living in city i is defined over a composite
consumption good, zi, with a perfectly elastic
supply, which is taken as a numeraire, and over
its consumption of housing services: qi � eihi,
where hi denotes home size. Utility is given by

(1) Ui � zi � u�qi�; i � 1, 2,

where u is increasing, strictly concave, and
twice differentiable.1 We assume linear trans-
portation costs and that the amount of waste
produced by each city is proportional to its
residential area. Therefore, total annual cost of
transporting the waste of the ith city is given by
tSidi, where t � 0 is the annual transportation
cost per unit of housing area times a unit of
distance. The cost is recovered via uniform

state/regional tax: T �
t

N
(S1d1 � S2d2). Thus, a

household’s budget constraint is:

(2) I � zi � hipi � T; i � 1, 2,

where I is an exogenously given annual income
and pi is the per-unit rental housing price (here-
after, housing price). Housing price includes
local taxes, which vary across cities, but are
independent of the facility location.

A household will reside in a city with the

lowest ratio, r i �
pi�di �

ei�di �
, which can be thought

of as the price of housing services in the ith city.
In addition, the household allocates its limited

budget between consumption of housing ser-
vices and other goods. Maximizing (1), subject
to (2), yields the demand relations:

(3) qi � �du

dq�
�1

�ri� � D�ri�;

zi � I � T � qiri; i � 1, 2,

and the household’s indirect utility function:

(4)

Vi � I � u�D�ri�� � riD�ri� � T; i � 1, 2.

B. Spatial Equilibrium

The competitive equilibrium in the housing
market is characterized by three conditions,
which determine the spatial distributions of
prices, population, and dwellings. First, the
housing supply in each city equals demand:

(5a) Si � nihi N Siei � niD�ri�; i � 1, 2,

where ni is the equilibrium number of house-
holds residing in the ith city. Second, house-
holds are indifferent as to which city they reside
in (no migration condition):

(5b) r1 � r2 � r.

Finally, the two cities’ populations must add up
to the region’s population:

(5c) N � n1 � n2.

Substituting (5b) into (5a) and the resultant ex-
pression into (5c) yields a single equation,

(6) S1e1�x� � S2e2�x� � N � D�r�,

which summarizes the equilibrium relations be-
tween r and x.

From (5b) and the definition of r it follows
that

(7) pi�di, x� � r�x�ei�di�; i � 1, 2.

This is the hedonic price function, which relates

1 A more general formulation of the utility, u(h, e), is
possible, but does not alter the main results and entails
awkward arithmetics.
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the housing price to the city’s distance from the
facility, di, and to the facility location, x. It can
also be interpreted as the residents’ demand for
an increase in the distance. Differentiating (7)
with respect to x yields:

(8)
�p1

�x
� rx e1 � red1

1 , and
�p2

�x
� rxe2 � red2

2 ,

where subscripts denote partials. Thus, the ef-
fect of shifting the facility’s location on housing
prices is composed of two components. The
first, rxe

i , is a general-equilibrium global effect:
the change in x shifts the entire price distribu-
tion. Completely differentiating (6) we get

(9) rx �
S1ed1

1 � S2ed2
2

NDr
.

Recalling that Dr � 0, (9) implies that sgn(rx) �
sgn(S1ed

1 � S2ed
2), and that the general-

equilibrium effect in (8) may be either positive
or negative.

The second term, red i
i , is of a local nature. A

city located further away from the noxious
facility enjoys a better environmental quality.
The local effect is nonnegative and decreasing.
The range for which it is positive defines the
NIMBY phenomenon. Empirical studies (e.g.,
Tamir Goren, 1997) suggest that in the case of
a landfill, the NIMBY effect extends to a radius
of about ten miles. Theoretically, NIMBY is
accommodated by assuming that red i

i � 0 @
di � (0, 1). The observable inverse elasticity of
the demand for distance from the landfill is �i 	
di

pi

��pi�

�di �
r � const

. The NIMBY assumption implies

that �i � 0 @ di � (0, 1). We denote �̂i 	 �i �

� i, where � i 	
td i

pi is the share of the transpor-

tation cost per unit of housing in the housing
price. The elasticity �̂i is the observable hedonic
elasticity in economies where each household
bears the cost of transporting its own waste.

II. Siting Decisions

The socially optimal site maximizes the total
annual economic surplus in the economy,

(10)

WS�x� � n1V1 � p1S1 � n2V2 � p2S2

� N
I � u�D�r��� � tx
S2 � S1� � tS2,

subject to the competitive equilibrium condition
in (6).

PROPOSITION 1 (Optimal Siting): Assuming
an interior solution to the siting problem, the
socially optimal location, xs, that would have
been chosen by a benevolent government, is
given by

(11a)
x s

1 � xs �
R1�̂1

R2�̂2 ,

where Ri � piSi is the property value in city i.

PROOF:
The first-order condition for maximizing (10)

subject to (6) is given by

(11b)
�WS

�x
� t�S2 � S1� � NrDr rx � 0.

Substituting (9) into (11b) and rearranging
yields (11a). The second-order condition,
rx(S

1ed1
1 � S2ed 2

2 ) � r(S1ed1d11 � S2ed 2d22 ) � 0, is
assured by the concavity of ei , i � 1, 2, and (9).

From inspection of (11b), it is apparent that
the siting decision leads to a trade-off between
environmental quality and transportation costs.
Shifting the facility away from City 1 towards
City 2 reduces the environmental externalities
in the first and increases them in the latter. At
the same time, transportation costs increase in
City 1 and decrease in City 2. Optimal siting is
achieved at a location where the two cost types
are optimally traded; the marginal changes in
aggregate environmental quality and total trans-
portation costs are equal.

Equation (11a) characterizes the optimal site
in terms of empirically observable quantities. It
resembles Ramsy’s inverse elasticity rule for
optimal taxation. Like the introduction of a tax,
the construction of a public facility serves to
produce a public good, but creates a local loss
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of welfare that is proportional to the inverse of
the (net) demand elasticity. The resulting rule
for optimal siting is simple: the ratio of the
distances should be equal to the inverse ratio of
the net hedonic demand elasticities, each scaled
by the corresponding housing value.

The government in our analysis is, however,
a political entity rather than a benevolent plan-
ner, and its utility is affected by both social
welfare and political rewards. Consequently,
the location of the facility reflects the interests
of the participants in the political arena and can
be characterized as if it was maximizing a po-
litical support function—a weighted sum of
social welfare and lobbies’ welfare. The micro-
foundations for a political support function are
provided by Pinhas Zusman (1976) who de-
scribes policies as a solution to a Nash bargain-
ing game between lobbies and politicians, by
Grossman and Helpman (1994) who character-
ize policies as a perfect Nash equilibrium in a
menu auction game, and by Finkelshtain and
Yoav Kislev (1997) who portray policies as an
efficient contract of politicians and interest
groups.

Following most political economic studies,
lobby formation is taken to be exogenous. In
specifying which groups will participate in the
lobbying process we follow, however, Deva-
shish Mitra’s (1999) formal analysis of endog-
enous lobby formation. In particular, according
to Mitra’s criteria, landowners are likely to get
organized in a political lobby, whereas tenants
do not. This is so because intercity migration is
costless, implying that inherent conflict does not
arise between tenants of different cities, and
effective lobbying requires the organization of
all tenants in the region. This is a large group of
households, which are geographically dispersed
and hardly affected by siting policies (see Sec-
tion III). In contrast, landowners in a specific
city are organized in a relatively small, geo-
graphically concentrated, group with large
wealth, which is highly sensitive to siting deci-
sions. Moreover, as documented in Deborah
Shmueli and Dalit Gasul (1999), a landowner
lobby in a specific city is often assisted by
existing local organizations, such as the city
council and developer associations. These are
the precise characteristics, listed by Mitra, to
identify groups that are likely to get organized.
This leads us to assume that landowners will

form political lobbies, while tenants remain
unorganized.

Let 0 � �i � 1; i � 1, 2, be the proportion of
land owned by landowners who are members of
the ith city lobby, and let 	i � ni be the number
of organized landowners who reside in the re-
gion. The aggregate annual welfare of the lobby
members, gross of political contributions and
local taxes, is

(12) Wi�x� � �iSipi�di� � 	i
I � u�D�r�x���

� r�x�D�r�x�� � T�x�];

i � 1, 2.

The political equilibrium siting, xP, is the solu-
tion to

(13)

max
x��0,1�

�WP � �1 � 
�WS � 
�W1 � W2�,

subject to �6�},

where 
 � 0 is the weight that politicians assign
to political contributions. Assuming an interior
solution to (13), the political siting is character-
ized via the first-order condition:

(14a)
�WP

�x
� �1 � 
�

�WS

�x

� 
 �
i � 1

2


�iSipx
i � 	 i�rxD � Tx��.

The political equilibrium site can be de-
scribed in terms of observable quantities. Let

	 �
	1 � 	2

N
be the proportion of organized

landowners who reside in the region, and � �
�1n1 � �2n2 � 	1 � 	2

N
be the proportion of or-

ganized but absentee landowners. We denote by

�D �
r

q

�D�r�

�r
	

pi

hi

�hi�pi�

�pi the price elasticity of

the demand for housing services, which equals the
observable price elasticity of housing demand.

372 THE AMERICAN ECONOMIC REVIEW MARCH 2004



Algebraic manipulation of (14a) yields Prop-
osition 2.

PROPOSITION 2 (Political Siting): Assuming
that the political equilibrium lies in the interior
of [0, 1], then the government’s chosen site, xP,
is given by

(14b)
xP

1 � xP

�

�1 � 
 � 
��1 �
�

�D��R1�1 � �1 � 
 � 
	��1R1

�1 � 
 � 
��2 �
�

�D��R2�2 � �1 � 
 � 
	��2R2

.

Condition (14b) reflects the inherent conflict
between the interests of organized landowners
and those of the whole society. When 
 van-
ishes, (14b) reduces to the optimal siting rule.
To grasp the intuition behind this result, sup-
pose that transportation costs are negligible.
Then, the political siting formula is again an
inverse elasticity rule, but now each elasticity is

being scaled by 
��i �
�

�D�. Thus, ceteris pa-

ribus, in comparison to the optimal site, the city
with better political organization (larger �i)
pushes the facility further away towards the
other city, in order to protect its members’ prop-
erty values.

In addition to the local interest, all landown-
ers’ lobbies have a common global interest in
raising housing prices in the economy. Getting
the facility closer to a city diminishes the envi-
ronmental index in the city. The effective hous-
ing supply in the economy, e1h1 � e2h2, is
therefore reduced, which raises prices. The
magnitude of this effect is inversely related to
the absolute value of the demand elasticity �D.
This global interest may work in concert with,
or in contrast to, the local one and is mitigated
if many of the landowners are residents of the
region and care for the total economic surplus
in the housing market rather than for just
landowner revenues. In the extreme case,
when all residents are home owners, � van-
ishes and only the local interest affects the
political siting.

Since the focus of our analysis is the exami-
nation of the political process as a siting mech-

anism, we use the characterization of the
political equilibrium in equations (13)–(14b) to
study the circumstances under which the polit-
ical and optimal locations coincide.

COROLLARY: The following are alternative
sufficient conditions for the coincidence of the
political equilibrium and socially optimal sit-
ing:

(a) the existence of a benevolent government
(
 � 0);

(b) a symmetry in political organization (�1 �
�2) and either (1) all lobby members are
residents (� � 0), or (2) housing demand is
perfectly elastic, or (3) transportation costs
are negligible (�1 � �2 � 0);

(c) all lobby members are residents (� � 0),
and either transportation costs are negligi-
ble (t � 0) or cities are of identical size
(S1 � S2).

The corollary identifies several situations
with a complete political internalization of the
negative externalities and is valid also in multi-
city cases. Unfortunately, however, none of the
sufficient conditions offered by the corollary is
met by the Israeli reality. We therefore used the
Israeli data to empirically assess the paper’s
main hypothesis, namely that the political pro-
cess is capable of efficiently resolving the
NIMBY conflict.

III. Landfill Siting in the Center and South
Regions of Israel

In this section we analyze the siting of a
central landfill in Israel. Daily waste production
in Israel amounts to 12,000 tons and is growing
at an annual rate of 3 percent, exceeding the rate
of GNP growth. The waste-treatment system is
in a period of transition. In 1997, the base year
for our analysis, the waste was disposed of in
approximately 350 old and relatively small
landfills, most of which did not meet Western
environmental standards and were located a
short distance from the municipalities they
served. The authority to locate landfills in Israel
is in the hands of the ministries of the interior
and environmental quality. To reform the aged
system, these ministries instituted a national
waste disposal plan (“TAMA 16”), designed to
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dramatically reduce the number of landfills and
to dump the garbage in five (or less) large,
modern facilities.

However, due to intense protests from local
landowners provoked by the NIMBY phenom-
enon, the government has failed to site most of
these new waste facilities. Successful lobbying
against the permanent siting of a central landfill
in Duda’im, just a few miles south of the city of
Be’er Sheva (Figure 1a), is a remarkable exam-
ple of this (Shmueli and Gasul, 1999). The
lobby’s members, composed of landowners, de-
velopers, and representatives of all political par-
ties in the city council, cited fear of reduced
environmental quality and value of the city’s
real estate as important reasons for their oppo-
sition. Additional examples of landowners’
campaigns against the siting of landfills near
cities in central Israel have been documented by
Eran Feitelson (2001).

The following analysis focuses on the siting
of a landfill designed to serve central and south-
ern Israel. In particular, we consider the 33
major cities in this area, as listed in Table 1. In
1997 those cities were populated by 980,065
households (around 3.1 million people) and ac-
counted for more than 72 percent of the national
waste output.

A. Calibration

Calibration requires an adjustment of the the-
oretical model to account for a multiple-city
region. Specifically, the equilibrium pricing
conditions (6) and (7) can be rewritten as:

(15)

r �
pi

ei ; i � �1, ... , 33�; �
i � 1

33

siei � ND�r�.

Data of the population and dwelling distribu-
tions in the region, as well as housing prices
including local municipal taxes, and the dis-
tance of each city from the nearest landfill are
readily available and are reported in Ta-
ble 1. Calibration also requires the specification
of functional forms to represent preferences and
environmental technology, taking into account
intercity variability. We commence with the
latter. Let

(16)
ei�di�

e� i � �a � c ln�di �, if di � �d
1, otherwise,

where a and c are positive constants, di is the
distance between the center of the ith city and
the closest landfill and �d denotes the maximum
radius to which the negative environmental im-
pact of the landfill extends. The maximal poten-
tial environmental quality in the ith city, e�i,
obtained when there is no landfill within a ra-
dius of �d.

The calibration of the parameters of ei(di)
follows Goren (1997) and Environmental Man-
agement and Consulting (1996), who estimate
the impact of landfills’ proximity on housing
prices in 18 Israeli cities using hedonic price
methods. The results were verified through a
contingent valuation study. Goren estimates that

�d � 15,000 m (m � meters), t �
$

m3 � year
1.5  10�6, and that the ratio of the price of a
house located at a distance of di meters to the
price of an otherwise identical house situated at
15,000 m from the facility is:

(17)

pi�di�

pi�15,000�
� 	

0.0076 � 0.1032 ln�di�,
if 1,000 � di � 15,000

1,
otherwise.

Equations (15), (16), and (17) imply that @ di �
[1,000 m, 15,000 m]:

(18)
ei�di�

e� i �
pi�di�

pi�15,000�

� 0.0076 � 0.1032 ln�di �.

Thus, our estimates for a and c are 0.0076 and
0.1032, respectively. This specification implies
that the hedonic price elasticity depends only on
di and for di � [1,000 m, 15,000 m]: 0.10 �
�i � 0.14, i � (1, ... , 33). The (local) impact of
a shift in the landfill location on housing
values may be significant: on average, a kilo-
meter of additional distance raises prices by
1.9 percent. This result agrees with landfill
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effects estimated in the United States (Ste-
phen Farber, 1998).

Continuing with the calibration, equilibrium

in the real estate market entails r �
pi�di �

ei�di �
�

pi�15,000�

e� i . We normalize e�1 � 1, where the

reference city, i � 1, is chosen to be Tel Aviv,
the city with the highest housing prices in Israel.

TABLE 1—CHARACTERISTICS OF THE 33 MAJOR CITIES IN THE CENTRAL AND SOUTHERN REGIONS OF ISRAEL

(1997 DATA)

City

Longitude Latitude d i

(m)

pi(d i )

($/m2-yr)

ei(d i ) Si

(square
meters
 103)

ni

(number of
households

 103)

�i

(percent of Si)

	 i/ni  100

Arad 171 74 2,828 50.2 0.33 749 3.2 89.3 65.7
Ashdod 118 135 3,512 73.2 0.46 3,649 23.6 86.5 70.7
Ashqelon 110 120 4,000 61.4 0.38 2,407 13.3 79.9 66.8
Bat Yam* 127 158 2,063 94.7 0.64 4,703 39.6 96.8 77.0
Be’er Sheva 130 73 2,122 60.0 0.40 4,674 25.2 82.9 65.8
Bene Beraq* 134 166.5 6,269 117.6 0.70 3,267 34.0 98.0 73.4
Bet Shemesh 148.5 128.5 2,058 67.7 0.46 651 4.0 81.7 66.3
Dimona 153 54 1,726 40.2 0.28 1,025 3.4 68.8 58.9
Giv’atayim* 133 162.5 3,041 145.1 0.94 2,041 26.6 99.5 72.4
Herzeliya* 133 175 2,236 113.9 0.76 2,788 28.1 96.9 75.9
Hod Hasharon* 140 173.6 2,912 91.2 0.59 849 6.9 96.1 76.2
Holon* 131 158 1,397 97.5 0.70 5,333 46.7 97.0 78.7
Jerusalem 170 130.5 1,975 133.3 0.91 15,669 186.7 96.4 64.8
Kefar Sava* 142.5 176 1,967 95.7 0.65 1,999 17.3 95.7 73.3
Lod 140 151 1,647 70.3 0.49 1,369 8.6 84.2 76.3
Modi’in 150 146 7,280 67.7 0.39 1,500 15.0 90.0 90.0
Nes Ziyyona 131.5 148.5 2,186 86.0 0.58 652 5.1 95.1 79.4
Netanya 137.7 193 2,911 88.6 0.57 4,687 36.1 95.7 72.6
Or Yehuda* 137 160 1,947 78.8 0.54 613 4.4 94.8 86.9
Petah Tiqwa* 140 165.5 2,127 92.6 0.62 4,704 39.0 96.3 77.0
Qiryat Gat 128.5 113 2,062 60.2 0.41 1,298 6.9 78.8 57.3
Qiryat Mala’hi 127 127 2,000 60.2 0.41 500 4.8 78.9 80.9
Qiryat Ono* 137 163.3 2,475 112.8 0.75 783 8.0 97.3 78.5
Ra’anana* 137.8 176.7 3,448 121.5 0.77 1,617 17.5 96.6 74.5
Ramat Gan* 133 164.6 5,124 135.6 0.82 5,060 61.2 98.7 71.7
Ramat Hasharon* 135.1 172.6 3,126 140.8 0.90 1,166 14.7 98.1 78.5
Ramla 137 148 1,949 65.2 0.44 1,492 8.7 87.6 79.6
Rehovot 132 144.5 1,964 85.2 0.58 2,643 20.2 96.3 73.7
Rishon Leziyyon* 132 152.4 3,439 90.1 0.57 4,816 39.2 97.3 79.2
Rosh Haayin 147 166.7 2,181 88.5 0.59 789 6.3 98.6 81.4
Tel Aviv* 129.5 164 4,700 163.5 1.00 15,468 221.2 95.2 58.0
Yavne 125 143 1,612 65.2 0.46 724 4.2 94.0 81.7
Yeroham 143 44 2,571 32.7 0.22 260 0.6 64.6 58.7

Sum 99,943 980.1

Notes:
* Cities included in the lobby of the Tel Aviv metropolitan and its surroundings.

d i � distance from the local-landfill that served the city in 1997.
pi(d i ) � rental price, including local taxes.
ei(d i ) � environmental index.

Si � housing area.
ni � existing households’ population.
�i � percentage of housing owned by private landowners.

	i/ni  100 � percentage of private landowners residing in the city.
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Employing this normalization, we find the price of

housing services: r �
p1�d1�

0.0076 � 0.1032 ln�d1�
�

$

m2 � year
186.

Households’ preferences are represented by a
linear demand function for housing services:
D(r) � A � Br. To estimate A and B, recall that
qi � hiei, and hence, the price elasticity of
demand for housing services equals the observ-
able price elasticity of housing demand: @ i �

{1, ... , 33}, �D 	
r

q

�D�r�

�r
�

pi

hi

�hi

�pi . Employing

a structural econometric model of the Israeli
housing market, Moshe Bar-Nathan et al.

(1998) estimate �̂D � �0.3, implying
�Br

A � Br
�

�0.3. Moreover, the equilibrium conditions in
(15) yield a second equation in A and B, namely

A � Br �
1

3.64 � 109 ¥i�1
33 Si(pi(di)). Solving the

two equations we calculate Â � 74.54, B̂ �
0.0926.

To examine the plausibility of the calibration
procedure, the predicted population distribution
in equilibrium, n̂i, is compared with the actual
one in the region, ni, i � 1, ... , 33. We find that
the correlation coefficient between the two
equals 0.97.

B. Optimal Siting

Following the declared goal of the Israeli
government and the actual emerging policy, we
consider the replacement of all the landfills that
existed in the region in 1997 with a single,
large, and modern one. The optimal location of
such a facility would maximize total economic
surplus in the regional housing market:

(19)

WS�x� � 980,065
30,003 � 0.0463r�x�2�

� 1.5 � 10�6 �
i � 1

33

Sidi�x�.

Total social welfare, WS, for every possible
location of the landfill in the entire region is

depicted in Figure 1a. The optimal siting is
depicted in Figure 1a as point S, at longitude �
135.0 and latitude � 128.9. This is located in an
open space, defined by the Israeli Ministry of
Environmental Quality as a “low-sensitivity
area” suitable for development, and at an ap-
proximately equal distance from Tel Aviv and
Jerusalem, the two metropolises in the region.
Total annual economic surplus (net of the cost
of transporting the waste) originating from
housing services is then $29.2 billion.

When the landfill is located at S, the only
cities affected by its negative externalities are
Qiryat Mala’hi and Bet Shemesh, which are
located less than 15 kilometers from the desig-
nated site. The landfill entails an annual total
loss of $0.9 million of economic surplus in the
housing markets of those two cities. The loca-
tion of the landfill in a relative vicinity of both
metropolises results in moderate transportation
costs, amounting to $4 million, annually.

Thus, a carefully situated landfill reduces en-
vironmental damage to a minimum, while trans-
portation costs are kept low. On the other hand,
inefficient siting near populated residential ar-
eas may diminish welfare significantly. This is
exemplified by a comparison of the optimal
siting with the historic multifacility situation in
Israel, which reveals that the establishment of a
single centralized landfill has the potential of
increasing the annual welfare produced by
housing services in the region by $1.4 billion (5
percent of the region’s surplus from housing
services). In other words, the environmental
damage caused by the 350 landfills which exist
in Israel as of 1997 is huge, but most of it can be
remedied by a wise siting policy.

C. The Political Arena

We begin by simulating circumstances that
are favorable to the political solution, where all
private landowners in the region form political
lobbies. We then proceed with a more challeng-
ing test, examining a situation in which lobbies
are concentrated in only one metropolis. In ad-
dition, we explore empirically the influence of
equity in property distribution and of politi-
cians’ ethics on the siting policies.

A determination of the political equilibrium
requires knowledge of 
 and the distributions of
�i and 	i. To this end, we assume naturally that
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all private landowners participate in lobbies,
whereas public housing companies are not en-
gaged in the political arena. This implies that �i,
i � (1, ... , 33), equals the proportion of pri-
vately owned land in each city, and that 	 i, i �
(1, ... , 33), equals the number of private land-
owners who reside in each city. Both types of
information are published by Israel’s Central
Bureau of Statistics and are reported in the last
two columns of Table 1. The political objective
function is then given by Wp � (1 � 
)Ws � 

¥i�1

33 Wi, where

(20) Wi � �iSipi � 	i�30,003 � 74.54r�x�

� 0.0463r�x�2 �
1.5 � 10�6

980,065 �
i � 1

33

Sidi� .

Given the actual holding distribution in Is-
rael, we find that the distance between the
socially optimal and political equilibrium loca-
tions depends crucially on the politicians’ ethi-
cal norms, 
. Governmental ethics are expected
to vary considerably across countries and time.
Accordingly, we simulate equilibria for a range
of values of 
. The black line in Figure 1a de-
scribes the trajectory of the landfill political-
equilibrium location as 
 ranges from 1 to 0.
Figure 2a depicts the associated welfare conse-
quences. Starting with the extreme case, where

 � 1, the politicians’ objective function coin-
cides with the lobbies’ aggregate welfare and
the single landfill is located at point L near Tel
Aviv. This location near the largest city in the
region diminishes annual welfare by about
$1.04 billion, or 3.6 percent of the attainable
economic surplus in the housing market. Nev-
ertheless, even from society’s point of view, the

FIGURE 1. WELFARE CONSEQUENCES OF SITING (BILLIONS OF 1997 U.S. $)
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establishment of a single landfill at point L is
still preferable by $0.36 billion to the multiland-
fill situation.

To explain the reason for this location (point
L), we first suppose that all landowners are
absentees. In this case, the lobbies care only
about housing revenue, and the political objec-
tive function coincides with the aggregate profit
of a hypothetical regional landowners cartel.
Recalling that the demand elasticity, �D, equals
0.3, it is clear that such a cartel would strive to
reduce aggregate housing supply in order to
increase housing prices and revenues. Since
housing supply is fixed, the available technol-
ogy to lessen the “effective housing supply” is
to locate the facility near concentrated residen-
tial areas. Such siting leads to a large negative
environmental impact of the landfill and dimin-
ishes effective housing services.

Indeed, as can be seen in Figure 1b, the
aggregate annual housing rent reaches its max-
imum of $6.4 billion, when the landfill is adja-
cent to Tel Aviv, the largest metropolis in the

region. In Israel, however, about 70 percent of
residents are home owners. Therefore, in addi-
tion to revenue, they also care about consumer
surplus, which is maximized in locations far
from Tel Aviv, as can be seen in Figure
1c. However, since the topography of consumer
surplus (Figure 1c) is flatter than the terrain of
revenues (Figure 1b), the latter dominates and
the maximum of the sum is achieved at point L.
As the level of politicians’ ethics increases, the
landfill will gradually approach the socially op-
timal location along the black line. Inspection of
Figure 2a, which presents the associated welfare
implications, reveals that social welfare is a
decreasing parabolic function of 
. We find that
the elasticity of social welfare in the politicians’
ethical norms is in the range of 0.004–0.05.

The million-dollar question is where the sin-
gle landfill will actually be located. To answer
it, we examine some plausible estimates of 

from previous studies. We have three relevant
references. Zusman (1976) and Zusman and
Amotz Amiad (1977) examine Israeli govern-

FIGURE 2. VARIATION OF SOCIAL WELFARE (BILLIONS OF 1997 U.S. $)
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ment intervention in the sugar and dairy indus-
tries and report 0.4 � 
 � 0.6. Recently,
Pinelopi K. Goldberg and Giovanni Maggi
(1999) analyzed the U.S. federal government
trade policies and estimated a smaller 
 (by an
order of magnitude), in the range 0.014 � 
 �
0.019.

Adopting the recent estimates from the United
States, we find that the political-equilibrium site
coincides with the socially optimal location. Fur-
thermore, as can be seen from Figure 2a, as long
as (1 � 
)  0.7, the annual welfare loss associ-
ated with the political process is negligible—less
than $20 million (about 0.06 percent). Even if we
adopt Zusman’s and Zusman and Amiad’s ex-
treme estimates (
 � 0.6), political lobbying en-
tails only a moderate loss in welfare, less than 1.2
percent of the maximal social welfare.

Zusman (1976) and Zusman and Amiad
(1977) infer estimates from data on the govern-
mental support of Israeli agriculture during the
1970’s an era characterized by domination of
the agricultural sector in the Israeli political
system, as is evident from the fact that 30 per-
cent of government ministers were residents of
agricultural communities, whose share in the
population was only 8 percent. Thus, it is safe to
infer that their estimates provide an upper
bound to the actual weight that current politi-
cians place on lobbies’ welfare. Accordingly,
we conclude that: even if lobby formation
among the affected communities is effective,
unless politicians are extremely corrupt, the
political-equilibrium site will not deviate signif-
icantly from the socially optimal one.

Higher moral standards among politicians
increase the weight of social welfare in the
political-objective function. Below we demon-
strate that equity in the regional holding distri-
bution is another factor that can bring the
political siting closer to the optimal one. The
mechanism is simple. The higher the equity or,
equivalently, the more landowners reside in the
region, the larger the weight of consumer
surplus in the lobbies’ objective function and,
indirectly, the larger is its weight in the political-
objective function. But, ceteris paribus, the
larger the weight given to consumer surplus,
the smaller the deviation of the political-
equilibrium site from the optimal one.

To quantify the impact of the distribution of
landownership on social efficiency of the siting

policies, we assume 
 � 1 (corrupt politicians)
and simulate a sequence of political equilibria

for a range of 	 �
¥i � 1

33 	i

N
. In the extreme case

of inequitable ownership, none of the region’s
residents are home owners and all private land-
owners are absentees, i.e., 	i � 0 @ i. As
pointed out, in this case the political objective
function coincides with the landowners’ aggre-
gate revenues, and the landfill is located at point
L in Figure 1a. As 	 increases, the distribution
of landownership becomes more equitable and
the landfill progressively shifts closer to point S,
along the dashed gray trajectory in Figure 1a.

The consequent changes in social welfare,
described in Figure 2b, exhibit a positive para-
bolic relation between Ws and 	, and the im-
plied elasticity is in the range of 0.03–0.20.
Currently, in Israel, 	 � 0.72, and with 
 � 1
the political equilibrium site is L. However, we
find that if 	 increases above 0.85, annual wel-
fare losses diminish dramatically to $83 million,
constituting but 0.3 percent of total surplus. An
international comparison of developed coun-
tries reveals that the rate of home ownership
ranges from 0.2 in Switzerland to 0.8 in Italy.
Thus, we conclude that the levels of equity that
are required to offset the ill effect of completely
corrupt politicians are above those found in
most developed countries.

The above analysis suggests, however, an
interesting insight concerning the trade-off be-
tween equity and morality that will lead to ef-
fective functioning of the political system.
Figure 2c depicts the map of welfare isoquants
in the (	, 
) space. It can be seen that if 
 � 0.2,
then a moderate degree of equity of 	  0.5 will
result in an efficient political solution, with an-
nual welfare losses of less than $50 million (0.2
percent). Recalling that 
 � 0.2 is larger by an
order of magnitude than recent estimates from
the United States, and that the condition of 	 
0.5 is met by most developed countries, includ-
ing the United States, we conclude that for the
range of parameters found in many of the devel-
oped democracies, the political process provides a
reasonable solution to the NIMBY conflict.

To examine the robustness of this conclusion,
we conduct a sensitivity analysis with respect to
variations in the value of the housing-price elas-
ticity and the form of the demand function. We
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find that the larger �̂D, the closer Point L is to
Point S; and if �̂D  0.6, the two points coin-
cide, implying that for any level of 
 and 	 the
political equilibrium location is optimal. More-
over, Ruijue Peng and William C. Wheaton
(1994) report that in many developed countries
the housing demand is more elastic than in
Israel, strengthening our conclusion.

How restrictive is the linearity of the demand
function? To answer this we employ a Box-Cox

transformation: D(r) � A � B
r� � 1

�
. Repeated

runs of the model, where � varies between 1 (a
linear demand) and 0 (a logarithmic demand)
reveal that the smaller the value of �, the
smaller the deviation between points L and S.
Therefore, the linear demand function appears
to be the most challenging specification with
respect to our hypothesis.2

Note that the foregoing results demonstrate
that although interest groups invest resources in
lobbying, they eventually create only minor de-
viations in policy from the socially optimal
ones. This is to say, if interest groups in the
various cities could operate cooperatively, they
would probably decide to stay out of the polit-
ical process and save the political contributions.
However, in reality, such cooperation is un-
likely. Therefore, each of the lobbies must be
active and make a contribution designed to
nudge the government to choose a location
more favorable to itself. If a specific lobby were
to become inactive, it may find the politically
determined location of the noxious facility in
its backyard, as demonstrated in the next
simulation.

Specifically, we simulate a situation in which
only private landowners in the city of Tel-Aviv
and its neighboring cities (marked with an as-
terisk in Table 1) are organized into politically
active lobbies. The total welfare of the lobbies’
members is maximized when the landfill is sited
near the center of the other most populated city,
Jerusalem (point T, Figure 1a). From the lobby
members’ point of view, this is the best way to
reduce supply of housing services and so in-
crease r and their own revenues. The annual

social welfare obtained in that location, WS, is
lower by $686 million (2.35 percent) than the
value obtained under socially optimal siting.
The location determined in the political arena,
however, is the one which maximizes the
weighted sum of the lobby welfare and the
social welfare. We find that if 
 exceeds 0.7,
then the political siting is still geographically
very close to the optimal site, and the welfare
losses are negligible. This result strengthens our
belief that the political process functions effec-
tively, even if the political organization is im-
perfect and lobby formation is incomplete.

Recently, while revising this paper, we
learned that the Israeli National Board for Plan-
ning and Building has decided to site the new
central landfill at Kalanit, not far from the city
of Qiryat Gat. This site is only 10 km (6 miles)
from our deduced optimal location.
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